Abstract. The nutritive value of five lots of rapeseed meal (RSM) from Brassica campestris or B. napus with different levels of glucosinolates (GL) was investigated in a digestibility and balance trial with a 5 x 5 Latin square design and in a growth trial with 140 growing-finishing pigs. The RSM's were prepared from the cultivars: Span-Torch, Sigga, Gulliver and Topas, and a heat-treated RSM was also studied, their total GL contents (gmol/g defatted meal) being 42, 11, 98, 27 and 8, respectively. Cv. Sigga had yellow hulls and a lower ADF content than the other cultivars. The hat-treated RSM had a reduced lysine content.
Introduction
In Finland, production of rapeseed is one of the most readily available means of increasing the domestic supply of protein of high biological value for animal feeding. Rapeseed, both Brassica campestris and B. napus, is the only oil seed suitable for commercial cultivation in the climatic conditions of this country and its production has increased rapidly over the past decade. Rapeseed meal (RSM) contains 35-40 ®/o crude protein and RSM proteins have a well-balanced amino acid pattern, but their availability is rather low (Sauer et al. 1982) . The antinutritional and toxic constituents of rapeseed are known greatly to restrict the utilization of RSM as a feed for monogastrics (Bell 1984) . The fibre content of RSM is almost double that of soybean meal (SBM), which lowers the digestibility and feed value (Salo 1982) .
The most important factor limiting the potential RSM as a protein supplement in pig feeding is the presence of glucosinolates (Rundgren 1983) . Some of these are goitrogenic and others are potentially hepatotoxic, whilst the majority are volatile and have a strong bitter taste (Bell 1984) . Meals prepared from rapeseed varieties with low or medium contents of glucosinolates are finding increased acceptance as a protein source in pig diets and are being used as a replacement for SBM (Alaviuhkola 1981 , Salo 1982 , Thomke et al. 1983 , Thomke 1984 Five crossbred barrows, weighing 29 kg initially and 71 kg finally, were rotated through five successive feeding periods in a 5 X 5 Latin square arrangement. One pig was fed on only barley plus minerals, to obtain the basal diet digestibilities. Each period comprised 6 days of adjustment and 6 days of faecal and urine collection, as described by Nasi (1984) . The coefficients of the apparent digestibility of the nutrients and the nitrogen balance were calculated for each diet and, using the difference method, for each RSM, too. The digestibility coefficients were analysed statistically as a Latin square design.
Growth trial
A hundred and forty cross-bred Landrace and Large White pigs averaging 25 kg live weight were allotted to five experimental groups on the basis of litter origin, sex and initial live weight. Each group consisted of 14 replicates of two pair-fed pigs. The diets were formulated to contain 135 g DCP/FU and minerals and vitamins according to the requirements (Salo et al. 1982 The pigs were fed according to a weightbased restricted feeding scale (Salo et ai. 1982) . Individual live weights and feed consumption on a pen basis were recorded at weekly intervals. The pigs were sent to slaughter when they reached 95 kg live weight. The carcass evaluation was made by measuring the ratio of lean to fat, the colour of the lean and pH. The thyroid weights were also determined on the recovered portion of 50-67 % of the pigs in the different groups.
Results and discussion
The total glucosinolate levels (/rmol/g defatted meal) of the rapeseed meals investigated in this study were: B. campestris SpanTorch 42.2 (HGRSM) and Sigga (LGRSM) 11.1 and for B. napus Gulliver 97.9 (HGRSM), Topas 27.1 (LGRSM) and heat treated RSM 8.4. The Finnish commercial RSM originates mainly from B. campestris cultivars Span, Torch and Emma, which have much lower total glucosinolate contents less than B. napus HG types. The content of nitrils was 1.7 gmol/g in meal from Sigga and 2.1-2.6 in the other RSM's.
In the RSM's originating from B. campestris the crude protein content was 7 % units lower and the fat left in solvetizing was 10°7o, the process thus differing between the various RSM's (Table 1) . Crude fibre was at the same level in all the RSM's except cv. Topas, in which it was a little lower. Cv. Sigga is a yellow thin-coated type, but had no difference in crude fibre (Table 1) . However, the analysis for acid detergent fibre and acid detergent lignin showed that Sigga had one quarter less ADF and only half the ADL value than the others. The hulls from yellow cultivars contain less crude fibre than those from the dark cultivars (Stringham et al. 1974, Bell and Shires 1982) . The yellow hulls have a higher amount of polysaccharides and less polyphenols than the dark hulls (Theander et al. 1977) .
The amino acid composition was fairly similar in the different RSM's (Table 1) . Heattreated RSM had a reduced lysine content, the available lysine being especially low, 2.6 g/16 g N vs. 4.1-4.2 in the other RSM's. The rumen degradability of the heat-treated RSM protein was 30 %, as opposed to 50-60 % in the other RSM when measured in sacco for 18 h in the rumen (Näsi 1984) . The heat treatment was evidently rather strong, since the degradability of the other RSM protein was already low after the normal meal processing. The content of sulphur amino acids in the RSM's was rather low in the present study, compared for example, with the results of Bell (1984) . The digestibility coefficients of the nutrients of the different RSM's calculated by the difference method are shown in 
Means with different letters were significantly different (a -b P<0.05) in RSM from Span-Torch (P < 0.05), and heat-treated RSM had a lower value than all the other RSM's (P < 0.05, 0.01). The urea excretion, which gives an indication of the amino acid balance in the diet, accorded with the nitrogen retention results; heat treatment of RSM increased urea excretion (P < 0.01).
The biological values of the various RSM diets were quite close to each other (69 -71), but in the diet supplemented with heat-treated RSM this value was significantly reduced (P < 0.01). The daily gains recorded after each 12-daybalance trial were 600-690 g and differences between the treatments were small (P > 0.05).
In the growth trial palatability problems occurred in the groups receiving RSM derived from Gulliver and slight problems in the groups given Span-Torch meal, so that the daily allowances had to be temporarily reduced. This was partly reason for the lower performance of the HGRSM Gulliver group (P < 0.05). There were no differences in daily gain between the other RSM groups and the control group receiving SBM. The group receiving LGRSM Sigga performed fairly well; the daily gain was 796 g, as against the control value of 787 g, and the feed conversion efficiency was the same for the two groups, 2.75 FU/kg gain.
The carcass quality was similar in all the groups (P > 0.05). The weight of the thyroid gland was elevated in pigs receiving RSM compared to the control value. HGRSM Gulliver gave an increase of 57 %, while in the others it was 6 to 19 % (P < 0.05). These results are in accordance with the progoitrin content of the RSM's.
